:268-274 https://doi.org/10. 3393/ac.2018.12.18 Purpose: Tailgut cysts are rare congenital or developmental lesions that arise from vestiges of the embryological hindgut. They are usually present in the presacral space. We report our single-center experience with managing tailgut cysts. Methods: We conducted a retrospective analysis of 24 patients with tailgut cyst treated surgically at the Colorectal Surgery Results: This study included 24 patients (18 females) with a median age of 51.5 years (range, 21-68 years). Ten cases were symptomatic and 14 were asymptomatic. Cysts were retrorectal in 21 patients. Cysts were below the coccyx level in 16 patients, opposite the coccyx in 6, and above the coccyx in 2. Cysts were supralevator in 5 patients, had a supra-and infralevator extension in 18 patients, and were infralevator in 1. Ten patients were managed using an anterior laparoscopic approach, 11 using a posterior approach, and 3 using a combined approach. Mean cyst size was 5.5 ± 2.7 cm. Postoperative complications were Clavien-Dindo (CD) classification grade II in 9 patients (37.5%) and CD grade III in 1 (4.2%). The posterior approach group showed the highest rate of complications (P = 0.021). Patients managed using a combined approach showed a larger cyst size (P < 0.001), longer operation times (P < 0.001), and a greater likelihood of tumor level above the coccyx (P = 0.002) compared to other approaches. The tumors of 2 male patients were malignant: 1 was a neuroendocrine tumor treated with radiotherapy, while the other was a closely followed adenocarcinoma. Median follow-up was 12 months (range, 1-66 months) with no recurrence. Conclusion: Tailgut cysts are uncommon but can cause perineal or pelvic pain. Complete surgical excision via an appropriate approach according to tumor size, location, and correlation with adjacent pelvic floor muscles is the key treatment.
INTRODUCTION
Presacral tailgut cysts (retrorectal cystic hamartomas) are rare congenital lesions that are believed to arise from remnants of the hindgut when incomplete involution occurs during embryogenesis [1, 2] . These cysts are usually present in the presacral space, which is anteriorly bound by the rectum, posteriorly by the lower sacrum and coccyx, superiorly by the peritoneal reflection, inferiorly by the levator ani and pelvic floor, and laterally by the iliac vessels and ureters [3, 4] . However, cysts also occur in the prerectal, perianal, and perirenal regions [5] [6] [7] . These lesions are rare and can present diagnostic and management challenges. Most studies are case reports and case series [5, [8] [9] [10] [11] [12] . Surgical treatment is always required because of complications including malignant transformation, infection, and perianal fistula formation. The aim of this study was to report our single-center experience with tailgut cysts, including their management and surgical outcomes.
METHODS
This retrospective case series included 24 patients with a pathologically confirmed tailgut cyst treated between January 2007 and August 2018 at the Colorectal Surgery Department of Severance Hospital, Yonsei University, Seoul, South Korea. The study protocol was approved by the Institutional Review Board of Yonsei University (approval number: 4-2018-0862). Written informed consents were waived off because of being retrospective study.
Patients' medical records were reviewed for demographic variables, history, clinical presentation, previous surgical history, diagnostic methods, operative details, complications, histopathology, follow-up, and recurrence rates. All patients were diagnosed using pelvic magnetic resonance imaging (MRI) ( Fig. 1 ).
Anterior (transabdominal), posterior (paracoccygeal), and combined (anterior + posterior) approaches were used. Most of the tumors were below the coccygeal level, so the posterior approach was usually used. However, the anterior approach was sometimes sufficient for removing tumors at the coccygeal level. For prerectal cysts, the anterior approach was used.
For the anterior approach, laparoscopy was used for all patients to enable complete mobilization of the rectum through the medial, lateral, posterior, deep posterior, and anterior dissection until the cyst was separated from the rectum for retrorectal cysts. For prerectal cysts in female patients, the aim was to mobilize the cyst by separating the rectum from the vagina, then completely excising the cyst via a small mini-laparotomy ( Fig. 2) .
For the posterior approach ( Fig. 3 ), patients were placed in a prone jack knife position and a straight paracoccygeal or inverted Y-shaped incision was usually made to just before the anal sphinc-ter. Cysts were dissected with care taken to avoid perforating the rectum or cyst or leaving any cyst remnant. A digital rectal examination was performed intraoperatively to ensure rectal integrity. Large cysts at the coccyx or lower sacrum (S4-5) were removed with the help of orthopedic surgeons. All wounds were closed over negative suction drains.
For larger cysts, a combined approach was used starting with the laparoscopic anterior approach. After wound closure, patients were moved into the prone jack knife position for the posterior approach.
The choice of surgical approach was made according to tumor size and correlation with the pelvic floor. For infralevator tumors, the posterior approach was sufficient. For supralevator tumors, the anterior approach was necessary. For cysts with infralevator and supralevator extensions, if small (<5 cm), the posterior ap- proach was sufficient. When cysts were 5-10 cm, the anterior approach was advised. Cysts >10 cm, may be multilocular with a dumbbell shape, so the combined approach was used.
Data analysis
Statistical analysis was accomplished with IBM SPSS Statistics ver. 23 .0 (IBM Co., Armonk, NY, USA). Quantitative data were described as mean ± standard deviation. Qualitative data were presented as frequencies and proportions. Chi-square and 1-way analysis of variance tests were used. P-values < 0.05 were considered significant.
RESULTS
Our study included 24 patients who underwent surgical treat- (Table 1) . The median patient age was 51.5 years (range, 21-68 years). Of the patients 18 (75%) were females. Clinical presentations included pelvic pain in 4 patients, perineal pain in 3, palpable perianal swelling in 2, and a sacrococcygeal sinus with pus discharge posteriorly on the lower back in 1 patient. In the other 14 asymptomatic patients, cysts were incidentally discovered on radiology: 2 for urology problems; 4 for abdominal pain; 2 for chronic cholecystitis; 2 for gynecology problems; 4 via a medical checkup; and 2 via a colonoscopy, of which one was a rectal submucosal tumor.
For the 3 prerectal cysts, 1 was at the rectouterine pouch, 1 was at the rectovaginal septum, while the last one was in a male patient anterior to the rectum. The 3 prerectal tumors were below the level of the coccyx; all were at the supralevator level and managed via an anterior laparoscopic approach. An intraoperative vaginal injury occurred and was repaired in the 2 female patients. In the male patient, a rectal perforation occurred, for which repair and a loop ileostomy were performed. Postoperative courses were uneventful and patients were discharged home safely. The ileostomy was closed after 6 months in the male patient. Among the other 21 retrorectal cases, on MRI, tumors were below the level of the coccyx (coccyx down) in 13 and at the level of the coccyx in 5. Seven were managed using the anterior laparoscopic approach and most were supra-and infralevator. One female patient experienced a rectal perforation intraoperatively for whom ileostomy was performed. Her postoperative course was good, and she underwent ileostomy closure 2 months later. The posterior approach was used for the other 11 patients, who had tumors that mostly extended to the supralevator and infralevator levels. The other 3 patients (2 females, 1 male), on MRI, 2 had cysts extending above the level of the coccyx to the sacral promontory and 1 had a cyst opposite the coccyx; all were managed via the combined approach because of the large cyst size (10-14 cm) and dumbbell shape ( Table 2) .
Postoperative complications occurred only in 1 male patient (10%) in the anterior approach group and were Clavien-Dindo (CD) classification grade II (pelvic floor dyssynergia and lower limb weakness). The patient remained medicated without improvement. Complications occurred most frequently in the posterior approach group (P = 0.021) in comparison to other approaches. Wound seroma and infection (CD classification grade II) were the most common (7 patients, 63.6%), and all patients were managed with antibiotics and frequent dressing changes. One patient (9.1%) had postoperative fluid collection in the right ischiorectal fossa (CD classification grade III) that was managed by pigtail tube drainage. No postoperative complications occurred in the combined approach group except in that 1 male patient (33.3%) who had a posterior wound seroma and sexual dysfunction (CD classification grade II); he was under medical treatment.
Postoperative pathology findings were benign for all except 2 male patients (1 with carcinoid tumor, 1 with adenocarcinoma). The first patient was managed with radiotherapy, and the other was referred to the medical oncology staff, who recommended close follow-up as a sufficient safety margin was obtained in the lower sacrectomy and coccygectomy via the combined approach.
Median mass size was 5.2 cm (range, 2.3-14 cm). Median follow-up was 12 months (range, 1-66 months), with no recurrence was observed. No postoperative mortality occurred.
Patients treated with the combined approach had a significantly larger cyst size (P < 0.001), longer operation times (P < 0.001), and more tumors located above the coccyx (P = 0.002) than those treated using other approaches. No significant differences were noted for blood loss volume, time to first flatus, or tumor location relative to the pelvic floor muscles.
DISCUSSION
The incidence of retrorectal lesions is low in adults. A ratio of around 1/40,000 patients has been reported based on Mayo Clinic data [8] . Among retrorectal tumors, tailgut cysts arise from the remnants of the hind gut. Embryos normally form true tails, reaching maximum size at 35 days of gestation. The embryonic hindgut extends into the tail, forming the tailgut. By the week 8 of gestation, the tailgut normally regresses. Failure to obliterate this tailgut leads to the development of a tailgut cyst [9] . Tailgut cysts are rare and have a female predominance with a female to male ratio of 3 : 1 to 9 : 1. Patsouras and colleagues reported a female to male ratio of 7 : 1. Tailgut cysts commonly develop in the fifth decade of life; however, they can occur at any age [10] [11] [12] [13] . In our study, the female to male ratio was 3 : 1 with a median patient age of 51.5 years.
Clinical presentation of tailgut cysts is usually nonspecific and misleading. Up to 50% of patients are asymptomatic, and cysts may be incidentally detected in radiological findings [13] . The other 50% of patients are symptomatic according to the largest reported case series of 53 patients by Hjermstad and Helwig [11] ; symptoms usually occur from the local mass effect. Symptoms include rectal pain, constipation, obstructed defecation, tenesmus, painless rectal bleeding, dysuria, urinary frequency, lower abdominal pain, back pain, and lower limb neurological problems due to compression of the sacral plexus. Symptoms can also present as recurrent perianal suppuration, which is often misdiagnosed [11, 13] . In our series, 58.3% of patients were asymptomatic. Other patients' symptoms included lower abdominal pain, perineal pain, perianal swelling and fistula, and sacrococcygeal sinus.
One of the valuable diagnostic tools for detecting unilocular, multilocular, and small peripheral cysts is pelvic MRI [14] . Cysts usually have low signal intensity on T1-weighted images and high signal intensity on T2-weighted images. However, high signal intensity can also be seen on T1-weighted images because of the presence of mucinous material, high protein content, or hemorrhage into the cyst [15] [16] [17] . Thus, with multiple capabilities and good tissue contrast, MRI is superior for surgical planning for presacral masses. MRI also gives insights into whether cysts are malignant. When malignant, cysts appear heterogeneous with solid and cystic content and irregular borders. However, recurrent benign cysts may also appear this way [14, 15] . In our study, all patients were diagnosed using MRI.
Controversy persists regarding preoperative biopsy. Hall et al. [18] demonstrated the possible use of ultrasound-guided needle biopsy as a diagnostic modality for tailgut cysts. Nevertheless, the use of this method is not advised as it carries the risk of seeding tumor cells [19] . Some patients experienced infection and tumor cell implantation when a biopsy sample was taken via transvaginal or transrectal (or, less commonly, para sacral) approaches. Some authors advised avoiding biopsy for masses that are purely cystic. For the cysts with mixed solid and cystic components, a percutaneous preoperative parasacral biopsy should be performed to determine treatment strategies with patients before surgery, optimize surgical plans, and inform patients about their prognosis and if postoperative adjuvant therapy is needed [12] . Others rec-ommend performing biopsies only when complete excision is impossible [9, 12] . None of our patients underwent preoperative biopsy.
Tailgut cysts are usually lined with a variety of epithelia within the same cyst and may contain mucus; hence, malignant degeneration can occur within the cyst. Epithelial types are squamous, transitional, columnar, and cuboidal. Smooth muscle fibers are usually seen in association with cysts. Tailgut cyst may be associated with malignancy, mostly adenocarcinoma and carcinoid tumors. However, other reported tumors include neuroendocrine carcinoma, endometrioid carcinoma, adenosquamous carcinoma, squamous cell carcinoma, and sarcoma [11, 19, 20] . Our study had 2 patients with malignancy (both male: adenocarcinoma and carcinoid tumor). No females had malignant cysts. However, Mathis et al. [12] reported 4 female patients with malignancy (3 adenocarcinomas and 1 carcinoid tumor).
Studies reported a different incidence for malignant transformation of tailgut cysts. The rate of malignant transformation in the largest series in the literature in 1988 was 2% [10] . Patsouras et al. [13] reported a 6% rate of malignant degeneration, other studies reported 13 to 40% [12, 14] , and in our study, the rate was 8%.
Differential diagnosis should always be considered for retrorectal cysts. These are dermoid, epidermoid cyst, rectal duplication cyst, neuroenteric cyst, teratoma, anterior sacral meningocele, leiomyosarcoma, cystic lymphangioma, pyogenic abscess, neurogenic cyst, sacral chordoma, and tailgut cyst [19] . For prerectal cysts, the differential diagnosis includes prostatic utricle, simple cyst of the prostate, rectal duplication, simple cyst of the seminal vesicle, and bladder diverticulum [21] .
The choice of surgical approach depends on several factors, including the degree of proximal extension of the cyst, cyst size, presence of infection, adherence to neighboring structures (bladder, ureters, rectum), and absence or presence of evidence of malignancy necessitating en bloc resection [12, 13] . The posterior approach is most frequently described [22, 23] .
For prerectal cysts, caution and careful dissection should be used to avoid injury to adjacent structures including the vagina, uterus, bladder, and rectum itself, especially when the cyst adheres to them. Injury occurred in our 3 prerectal cases with, 2 vaginal and 1 rectal. In our study, the risk of intra operative complications was high for prerectal compared to the retrorectal cysts.
Managing tailgut cysts via a trans rectal approach has been reported by some studies, most of which are case reports. McCarroll and Moore [24] reported managing a patient via a transanal minimally invasive surgery technique with no postoperative complications. Kildušis and Samalavičius [25] reported a patient managed by an open transrectal approach, also without complications. This study, noted that the transrectal approach can be for small noninfected low-lying cysts.
Debate persists about whether the coccyx should be removed with the cyst. Several studies advocate coccygectomy since it improves surgical exposure and decreases risk of recurrence assum-ing that the coccyx may harbor a nidus of totipotential cellular remnants that may cause recurrence [4, 26] . However, the concern that the coccyx will increase risk of recurrence has not been demonstrated in other studies, especially for cysts not adherent to the coccyx and that can be removed entirely without coccygectomy; hence, coccyx removal is not required [27] . Removal of coccyx was based on the cyst itself and not the coccyx harboring aberrant remnants of the postanal gut leading to cyst formation. Recent trials report preserving the coccyx unless en bloc resection is required for malignancy or cysts densely adhere to the coccyx. Based on our findings, we removed the coccyx for 4 patients: 3 due to the cyst adhering to the coccyx and 1 for a large cyst requiring a combined coccygectomy and lower sacrectomy; the latter cyst was malignant. We noted the importance of dissection in the proper surgical plane to avoid injury to the hypogastric nerves and pelvic plexuses during the anterior approach. Mathis et al. [12] reported complications of pelvic floor dyssynergia in 2 patients whose conditions improved with biofeedback therapy and 1 patient with sexual dysfunction after reoperation for recurrence. In our study, 1 patient had sexual dysfunction after the combined approach and 1 patient had pelvic floor dyssynergia and lower limb weakness after treatment with the anterior approach; both remain under medical treatment and follow-up. Other complications including postoperative wound seroma and infection were frequently observed after the posterior approach in our study; all were managed conservatively.
Avoiding injury to the rectal wall during dissection of the tailgut cyst is important using the posterior approach. Injury avoidance is facilitated by applying soft paraffin gauze roll packing in the rectum as a guide for rectum identification together with the preoperative bowel preparation.
Limited reports exist on recurrence rates after tailgut cyst resection. Some reported a range of 0%-16% and usually due to incomplete excision [13] . Another series found no recurrence among 12 patients after a median follow-up 54 months [3] . Mathias et al. [12] reported 1 case of recurrence after 5 years of followup. We had no cases of recurrence after a median follow-up of 12 months.
For surgical timing, some studies suggest routine follow-up for a symptomatic patient with low malignancy risk. may be appropriate. However, a definitive diagnosis cannot be obtained except after surgical excision and histopathological examination [28] . Accordingly, surgery is mandatory to exclude malignancy.
Despite being retrospective, our study included a large number of patients. The anterior approach and anterior part of the combined approach were performed laparoscopically in all cases, and no recurrence occurred after a median 12-month follow-up. We provide a management strategy according to tumor size and its correlation to pelvic floor muscles.
In conclusion, despite being uncommon, tailgut cysts can cause compression manifestations such as perineal or pelvic pain. Surgi-cal excision is mandatory regardless of symptom status because of the risk of malignancy. Complete surgical excision is a key treatment using an appropriate approach according to tumor size, location, and correlation with adjacent pelvic floor muscles.
